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Introduction
The Cameroon Volcanic Line (CVL) is a 1600km-long line of volcanic centres which straddles the western margin of the African continent, extending from the island of Pagalu (2°S) in the Atlantic Ocean, across Cameroon and into the central part of Africa (Fig. 1) . The oceanic sector is composed of six volcanoes, one each on Pagalu, Saõ Tomé and Principe Islands and three on Bioko Island (Deruelle et al., 2007) . The continental sector contains some of the largest continental intraplate volcanoes on Earth interspersed with smaller edifices. The large volcanoes include Mt. Etinde, Mt.
Cameroon, Mt. Manengouba, Mt. Bambouto, Mt. Oku, Ngaoundéré Plateau, Mandara Mts. and Bìu Plateau, while the smaller ones consist of cinders cones and maars, many un-named and unstudied.
The cause and mantle origins of the CVL melts are unclear: the volcanism shows no strong age progression (Fitton and Dunlop, 1985) arguing against the activity of a hotspot, although the magmas show chemical affinities to HIMU compositions (Ballentine et al., 1997; Halliday et al., 1990; Lee et al., 1994) a classical hotspot component. Several studies have attempted to address this problem (Dunlop, 1983; Fitton and Dunlop, 1985; Halliday et al., 1988a; Halliday et al., 1990; Tamen et al., 2007) , but no unique conclusions have been reached. Alternative plume models have been proposed, e.g. Burke (2001) suggested interplay between a plume and the right-angled bend in the continental margin, Ngako et al. (2006) suggested that the CVL originates either from two mantle plumes acting in succession, or from lithospheric features that induce oblique alignments of magmatic complexes, Ebinger and Sleep (1998) suggested a magmatic connection to the Afar plume. However, in all cases an age progression would be expected. Based on work of Fitton (1980) , the model of a hotline was proposed by several authors (Lee et al., 1994; Meyers et al., 1998) . Déruelle et al. (2007) proposed that this hot line has an origin in a sub-lithospheric mantle involving depleted mantle and focal zone (FOZO) components. More recent models assume a physical cause for the CVL e.g. by mantle convection due to the edge convection adjacent to the cratons or due to lithosphere instabilities causing basal erosion of the lithosphere (Adams et al., 2015; De Plaen et al., 2014; Elsheikh et al., 2014; Milelli et al., 2012; Reusch et al., 2011) , or shear zone reactivation, leading to 'leaking' of mantle-derived material through pre-exisisting lithospheric structures (Shellnut et al., 2016) and thus
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Page 5 of 42 assume an asthenospheric mantle source. Fitton and Dunlop (1985) and Fitton (1987) showed that the oceanic and continental rocks of the CVL have similar alkalic compositions. Halliday et al. (1988b) suggest an upwelling asthenospheric mantle as the source for these rocks but Sato et al. (1990) propose rather that the rocks have two sources, with those from polygenetic volcanoes originating from an upwelling asthenosphere beneath the African plate while those from the monogenetic volcanoes come from the lowest portion of the sub-continental lithosphere. Interaction between magmas from an asthenospheric source and a metasomatised amphibole bearing lithosphere was suggested for samples from the western highlands (Oku, Bambouto, Nyos) by e.g. Njilah et al. (2013) and Asaah et al. (2015b) , while Kamgang et al. (2013) found also a pyroxenite component in some of the samples. Marzoli et al. (2000) suggested an asthenospheric and lithospheric source for samples from the western highlands and Mt. Cameroon, but a mere asthenospheric source for oceanic basalts and samples from Ngaoundéré. Samples from the ocean island Bioko, however, also show a metasomatic component that was interpreted as a mixture between asthenospheric melts and melts from the metasomatised (oceanic) lithosphere (Yamgouot et al., 2015) .
Most geochemical studies have been centred on the large volcanoes and cinder cones. Despite the occurrence of many maars in the continental sector of the CVL, very few geochemical studies have been carried out on this type of volcano, even though maar volcanism, with its rapid phreatomagmatic quenching, deep origin and generally monogenetic nature, provides an ideal setting for geochemical source studies. In addition, studying the maars along the CVL is of high importance in terms of volcanic hazard assessment, as degassing of volcanic CO 2 from maars Nyos and Monoun caused the suffocation of >1700 people (Kling et al., 1987; Sigurdsson et al., 1987) . In this paper, the compositions of whole-rock samples, matrix glasses, minerals and melt inclusions from cauliflower bombs collected from the Debunscha maar, which sits close to the ocean-continent boundary on the West African coast, west of Mount Cameroon, are presented and compared with published data from other CVL edifices. This is the first detailed geochemical and melt inclusion dataset for this type of volcano along the CVL and we use it to investigate the petrogenesis of the magmas and their mantle A C C E P T E D M A N U S C R I P T
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Page 6 of 42 source(s) and how they fit into the framework of the other volcanism along the continental sector of the CVL.
Sample location and analytical methods
Debunscha Maar (Fig. 1) is a monogenetic volcanic edifice, located on the West African coast at 04°06`09''N and 08°58'45''E. It rises to a maximum altitude of 65 m above sea level and is classified as forming part of the Mt. Cameroon volcanic field (Ngwa et al., 2010) . The maar crater is filled with a fresh water lake. The inner walls of the crater rise steeply above the lake surface. Tephra deposits, covered with thick jungle, flanks the outer crater walls on all sides and decreases in thickness gently away from the crater area into the surrounding farmed area and into the sea. The physical volcanological attributes of this deposit have been described in detail by Ngwa et al. (2010) .
Ten cauliflower bombs were collected from the tephra deposits. These bombs are fresh in hand specimen and measure up to 14 cm in diameter. Some have quenched and partly glassy surfaces, cracked and curved margins, and are largely non-vesicular.
Each bomb was cut into two portions; one portion from each pair was jaw-crushed and milled to fine powder for whole-rock geochemical analyses of major and trace element compositions. Polished thin sections were produced for optical microscopy and electron-microprobe analyses of matrix glasses, mineral phases and melt inclusions (MI). Furthermore, olivine phenocrysts were picked, mounted and polished for the detailed analysis of naturally quenched melt inclusions.
Major elements from bulk rocks were determined on fused beads using the Philips X-Unique PW1480 XRF spectrometer at GEOMAR Helmholtz-Zentrum für Ozeanforschung Kiel. Details of the analytical procedure and analytical accuracy and precision are given, for example, in Abratis (2002).
Trace and rare earth elements (REE) were determined on an AGILENT 7500cs ICP-MS at the Geological Institute of the University of Kiel Germany, using methods as described in GarbeSchönberg (1993) . The international standards BHVO-2, BE-N and BCR and blanks were analysed as unknowns between samples for accuracy-and quality-control. The accuracy of the standard results was generally within 0.1 -9% of the working values. Precision (estimated from 5 replicate analyses of randomly selected samples) was generally better than ± 4%.
The major element contents of matrix glasses, minerals and melt inclusions were determined on a JEOL JXA-8200 Superprobe electron microprobe at GEOMAR using a 15 kV accelerating voltage.
For each olivine and clinopyroxene phenocryst, both the core and the rim were analysed, with a minimum of two points per area. Olivines were analysed using a 100 nA current, a focussed beam and the San Carlos olivine (USNM 111312/44) as standard (Jarosewich, 2002) . Pyroxene analyses were performed with a beam diameter of 1µm, 20nA current, and Kakanui Augite (USNM 122142) as a standard. Matrix glasses and melt inclusions were analysed using a beam diameter of 5µm, 10nA
beam current and VGA 99 (USNM 113498/1) and VG-2 (USNM 111240) as standards.
To determine the original magmatic compositions of the melt inclusions, we used the method of Trace elements in melt inclusions and matrix glasses were analysed by Laser-Ablation Inductively Coupled Plasma Mass Spectrometry at GEOMAR using a GeoLas Pro laser ablation system equipped with a 193 nm UV laser, coupled to a Nu Instruments AttoM single collector sector field ICP-MS (Fietzke and Frische, 2016) . Analyses were performed using NIST610_11, ATHO, T1 and stHs6-80 standard reference materials (Jochum et al., 2006; Jochum et al., 2011) and their accuracy and precision are given in 
Results

Petrography and mineral chemistry
The samples are all mildly porphyritic (~2-9% crystals) with olivine and clinopyroxene constituting the phenocrysts and microphenocrysts. (Garcia et al., 1995; Hong et al., 2013; Ren et al., 2004) . They are higher than those found for typical HIMU magmas (4000-5300 vs. 1600-3300 ppm; Weiss et al., 2016) . Al and Mn contents in the olivines overlap with these HIMU lavas and range from 90-200 and 2500-5000 ppm respectively ( (Table A. 3). Crystals within each of the samples show various zonation patterns, which are well seen in back-scattered electron (BSE) images (Fig. 2) . A majority of the clinopyroxene crystals are normally zoned with higher Mg# (atomic Mg/(Mg+Fe)) in the cores than in the rims (Fig. 2 , profile A-B). Some crystals are either unzoned or reversely zoned (Fig. 2 , profile C-D), and others display compositional jumps typically related to resorption textures (Fig. 2 , profile E-F). Thus both olivine and clinopyroxene show normal and reversed zonation patterns and so comprise at least two compositional groups, pointing to multi-stage magma evolution at Debunscha Maar.
Whole rock and matrix glass major element compositions
Whole rock geochemical data for samples used in this study are given on (Fig. 3 ).
The matrix glass is alkali-basaltic to trachybasaltic in composition ( Table A .5. All the whole-rock samples show slight increases in incompatible major element concentrations with decreasing MgO contents towards the glass compositions (Fig. 4) .
Major and minor element compositions of melt inclusions
The uncorrected MgO contents of melt inclusions in olivine range from 3.0-6.1wt.%. The corrected MgO contents (see "Analytical Methods") vary between 6.9 and 11.7wt.%, clearly higher than those of the matrix glasses ( Fig. 4 and Table 1 ). Variations in major element compositions between the inclusions are considerably larger than those that may originate from post-entrapment inclusion zoning (e.g. Newcombe, et al. 2014) , which thus appears to be of little or no importance. For all further considerations, we assume that the corrected inclusion compositions represent the melts initially trapped during growth of the respective olivine crystals. In the TAS diagram, the melt inclusions cover a range of compositions in the alkali basalt to tholeiite fields. They also show a much wider range in major element compositions at a given MgO than whole rocks and matrix glasses (e.g. Fig. 4 ). This compositional diversity is well illustrated by variations up to an order of magnitude for the incompatible elements P, Ti and K (see Fig. 4b ) at a given MgO.
Trace element variations in whole rock samples and melt inclusions
The melt inclusions and whole-rock compositions show strong enrichment of the light over the heavy rare-earth element (LREE/HREE) and a maximum relative enrichment at Nb and Ta when plotted in a primitive-mantle-normalised multi-element diagram ( 
Discussion
Magma differentiation processes
The matrix glasses of all samples show very homogeneous major-element compositions -this would appear at first glance to be consistent with the field evidence, which suggests that Debunscha Maar is monogenetic (Ngwa et al., 2010) .
Most olivine and clinopyroxene phenocrysts are normally zoned, in line with their formation during fractional crystallization. Nevertheless, we see evidence for the involvement of at least two compositionally contrasting magmas in Debunscha petrogenesis: 1) a significant proportion of both olivine and clinopyroxene phenocrysts show reverse zonation; and 2) clinopyroxene grains often show textures suggestive of partial resorption or melting of the clinopyroxenes during earlier stages of magma evolution. Both features imply the coexistence and mixing of a comparatively primitive and a more evolved component with different temperatures during early magma evolution, although whether these were two melts or a primitive magma and cumulates from an earlier, chemically similar magma batch is unclear. Such disequilibrium temperature conditions both during early magma evolution and ascent have previously been described in other systems by, for example, Annell et al. (Fig. 4) .
Thus the large range in incompatible trace element ratios of both melt inclusions and whole rocks cannot be explained by fractional crystallisation or accumulation processes alone and also support a mixed origin for the Debunscha magmas. We note that the melt inclusions are all more MgO-rich than the matrix glasses, consistent with their being comparatively primitive magmas. Olivine may crystallize and trap melt inclusions at almost any stage during ascent of mafic magmas and thus the inclusions may reflect the typical variations in melt chemistry during magma evolution and present in magma reservoirs.
Depth of magma stagnation
Chemical thermobarometry was used to constrain the conditions of crystallisation and melt inclusion formation and thus the depths of magma stagnation levels in the Debunscha system.
Equilibrium temperatures between the melt inclusions and their host olivine were obtained using the Petrolog3 software of Danyushevsky and Plechov (2011) and the model of Ford et al. (1983) , and fall in the range 1153-1315 (±20) °C (Table 1) . This overlaps well with the temperature range of 1099-1295 °C for primitive melt inclusions in olivine from recent Mount Cameroon magmas (Suh et al., 2008) . A large compositional range in the melt inclusions at all equilibrium temperatures is a strong indication that compositionally variable melts were trapped over a wide range of temperatures.
Clinopyroxene rims in equilibrium with matrix glasses allowed for the computation of crystallization temperatures and pressures using the spreadsheet of Putirka (2008) and the formulations of Putirka et al. (1996) . This method is suitable for a range of liquid compositions, and is well applicable to the basaltic Debunscha samples. (Putirka, 1999) , such a pressure corresponds to a depth of 27±6 km. Interestingly, this overlaps with depth estimates for clinopyroxene-melt equilibration of the 1999 and 2000 AD eruptions of Mt. Cameroon (Geiger et al. 2016 ). This depth is probably just below the Moho beneath the Mt. Cameroon volcanic area, which has been estimated at 20km-22km (Ambeh et al., 1989) . Using geophysical, petrological and geochemical data, Suh et al. This magma chamber must have existed long enough to allow for the growth of different populations of equilibrium olivine and clinopyroxene and the occurrence of magma mixing.
Source mineralogy
If we can account for effects of crystal fractionation and magma chamber processes on the evolution of Debunscha magmas, we can use their major and trace element compositions to make some statements about the mineralogy of their source. As the melt inclusions are all more MgO-rich than the matrix glass, and hence represent more primitive magmas, they experienced the lowest amounts of fractional crystallisation before being trapped. Melts from mantle pyroxenite sources will have lower fractionation-corrected CaO contents than those from peridotite sources (Herzberg, 2006; Walter, 1998) . On a CaO versus MgO diagram (Fig. 6a) showing the fields of peridotite and pyroxenite partial melts after Herzberg and Asimow (2008) , most of the Debunscha melt inclusions lie well within the peridotite field, although a subset having low CaO contents plots within the pyroxenite field (Fig. 6a) . Although low Ca could be explained by clinopyroxene crystallisation and the Debunscha samples contain some clinopyroxene phenocrysts, the tendency for CaO to increase with decreasing MgO contents in all Debunscha samples suggests that it is not playing a significant petrogenetic role. For several of the melt inclusions that fall within the peridotite field in Fig 6a, we were able to calculate the primitive melt compositions using PRIMELT3, meaning that they only experienced olivine crystallisation (Herzberg and Asimow, 2015) . Inclusions that could not be reproduced using PRIMELT3 were either influenced by pyroxene crystallisation/accumulation or may have a pyroxenite source (samples below the green line; Fig. 6a ), or a carbonated peridotite source (U10MI01 ; Table A .6; Herzberg and Asimow, 2008) . Thus most primitive melts fall within the peridotite field (Fig. 6a ) and the last melts that were formed are in equilibrium with spinel peridotite (Table A. 6; cf. Herzberg and Asimow, 2015) , consistent with the clinopyroxene-melt pressure calculations. The olivine liquidus temperatures of these melts are 1270-1340°C and fall within the upper range of equilibrium temperatures calculated with Petrolog3. We interpret these results as evidence for a dominantly peridotitic source for the Debunscha magmas, and a lesser but significant influence of a pyroxenite source for some of the magma batches involved. Also in terms of the Mn/Fe ratios of their olivines, the Debunscha samples mostly overlap with (MORB) samples that have a peridotitic source, with little effect of a pyroxenite source, a characteristic shared with other HIMU lavas ( Fig. 7 ; Weiss et al., 2016) . Additionally, the olivines show high Ca/Al ratios, also overlapping with the HIMU lavas from Weiss et al. (2016) that they interpreted to be a result of carbonatite metasomatism of a peridotitic sub-continental lithospheric mantle. This interpretation is consistent with the other evidence for a dominantly peridotitic mantle source for the Debunscha samples and with one of the inclusions that cannot be reproduced by PRIMELT as it shows a too high Ca/SiO 2 ratio, and thus points to a carbonated source (cf. Herzberg and Asimow, 2008) .
The amount of melting and the amount of garnet involved in the mantle melting, which indicates the melting depth, can also be assessed by examining the variations in Gd/Yb and La/Yb ratios, as the light and heavy REE are fractionated to different extents during melting in the garnet stability field (Bogaard and Wörner, 2003; Yokoyama et al., 2007) . The diagram in Fig. 8 is used to illustrate to what extent the observed spread in melt inclusion and whole-rock and glass compositions could be explained by comparing the data to a model of melting various degrees of a peridotite source with primitive mantle trace element contents and containing variable amounts of garnet (Yokoyama et al., 2007) as well as to a model of melting a metasomatised Gnt-Amph-lherzolite (Marzoli et al., 2000) .
Although some of our samples likely have a pyroxenite source rather than a lherzolite source, they will generally follow the same REE systematics, as the slope of the HREE will be controlled almost exclusively by residual garnet. Although the major elements show that the last melting occurred in the spinel stability field, most of the bulk-rock samples, glasses and melt inclusions have Gd/Yb ratios too high for melting to have occurred purely in the spinel lherzolite field (which produces negligible fractionation between Gd and Yb) and instead fall within the region of melts requiring a contribution from melting in the garnet peridotite field, thus indicating decompression melting from the garnet to the spinel stability field. Although the melt inclusions cover a wider geochemical range than either whole rocks or matrix glasses in Fig. 8 , most results suggest that the total degrees of melting are <5%
in the presence of up to 8% garnet in the source. This is the case for both the primitive mantle model as well as the metasomatised mantle model that includes amphibole (Fig. 8) . These values are consistent with the melt fractions calculated by PRIMELT that are mostly <5%, with a few exceptions up to 11% melt. The low-Ca melt inclusions, which we suggested may be derived from a pyroxenite source, fall at the lower end of the range of partial melting (3% or lower).
In addition to variations in source mineralogy and depth and degree of partial melting, the trace element signatures of the Debunscha rocks and melt inclusions contain information on the source chemistry itself. Previous authors have suggested that a metasomatised, amphibole-bearing source may play a role in CVL petrogenesis, both due to the presence of amphibole-bearing xenoliths in some magmas and anomalies in Sr, Ba, P, Hf and Zr in further magmas (Déruelle et al., 2007; Kamgang et al., 2013; Marzoli et al., 2000; Yamgouot et al., 2015; Yokoyama et al., 2007) . Fig. 9a illustrates this effect, plotting La/Y (as a proxy for slope of the REE pattern, related to degree of partial melting) against Ba/Nb (whose very similar mantle incompatibility means they will not be strongly affected by differences in degree of melting but can respond to specific source mineralogy, such as the presence of amphibole, which retains Ba). The variation visible in La/Y at almost constant Ba/Nb as seen in many of our inclusions is most likely related to variations in degree of melting, consistent with the spread in melt degrees we observe in Fig. 8 . Within this group we see a relation to the major element chemistry of the melt inclusions -those inclusions with high La/Y (implying low degree of melting) are also those with the lowest CaO contents, which should result from preferential melting of a fusible pyroxenite component in the source. This may imply that the amount of pyroxenite present is low (<3%) and only visible in low amounts of melt, becoming diluted with higher amounts of melting. The spread in Ba/Nb can, however, not be explained by melting processes and requires varying sources. We assume that this reflects the presence of amphibole in the source, which would in turn point to the mantle having been metasomatised, a process which has previously been proposed for some volcanoes of the CVL based on their trace element and isotope systematics (Déruelle et al., 2007; Kamgang et al., 2013; Yokoyama et al., 2007) . The amphibole signature is only present in the high-Ca samples, indicating that metasomatism affected only the peridotite-part of the mantle and is independent from the pyroxenite enrichment of the source. This is consistent with the olivine trace element data, which partly overlaps with the HIMU samples from Weiss et al. (2016) that indicate a carbonatite metasomatised peridotitic source, most likely the subcontinental lithospheric mantle (Fig. 9) . The fact that the Debunscha samples show even higher Ca values than the HIMU samples may indicate a stronger metasomatic overprint of the lithosphere here.
In order to constrain the physical state of the mantle, we calculated the mantle potential temperatures of the melt inclusions, using PRIMELT3 (Herzberg and Asimow, 2015) , which gives temperatures in the range of 1340-1405°C (Fig. 6b) . These temperatures are similar to the 'ambient mantle temperatures' that are found for MORB, in contrast to the clearly higher temperatures that are found for other OIB samples that are believed to have formed from hotspots ( Fig. 6b ; Herzberg and Asimow, 2008) . This means that we do not see any evidence for an anomalously hot mantle beneath the CVL, which renders it unlikely that Debunscha is related to a hotspot or hotline as suggested by e.g. Burke (2001) and Fitton (1980) . Thus, models based on decompression melting would probably be more appropriate (e.g. (Adams et al., 2015; De Plaen et al., 2014; Elsheikh et al., 2014; Milelli et al., 2012; Reusch et al., 2011; Shellnut et al., 2016) .
Summing up, the simplest model for the Debunscha magma plumbing system would be that melts produced at a variety of melting degrees of a (at least partially) metasomatised peridotite-dominated source containing amphibole and some pyroxenite with a normal mantle temperature, were pooled, mixed and partially crystallised in a sub-Moho magma chamber shortly before eruption. Such repeated magma mixing in the upper mantle is consistent with models for the magma feeding system of Mt. Cameroon itself (Fitton et al., 1983; Geiger et al., 2016) .
Geochemistry of the Debunscha melts in the CVL context
When we compare the Debunscha melt inclusion data to literature data from the CVL, we see a general larger spread in melt and source composition than for individual volcanoes. For example, Yokoyama et al. (2007) estimated that 2-3% accumulated melts from a source containing <8% garnet are needed to produce the lavas from recent Mt. Cameroon eruptions, which is a significantly narrower range than estimated for some of the Debunscha melt inclusions. Narrower ranges have also been proposed for Lakes Nyos, Elum and Wum (<2% melt, with <6% garnet; Asaah et al. (2015a)),
for Bioko (<3% melt, with 0-4% garnet; Yamgouot et al. (2015) ) and for Mt. Oku and Mt. Bambouto (2-3%) and Ngaoundéré Plateau (1-2%; Marzoli et al. (2000) ). However, the suggested melting range for Debunscha falls within that of comparatively primitive rocks along the continental sector of the CVL; for example in line with the results from picrobasalts and basanites of the Barombi Koto
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Regionally, we see on Fig Considering the Debunscha melt inclusions in this regional setting, it appears that melts belonging to two distinct, regionally occurring geochemical trends were produced by the source of the Debunscha Maar, although the weighted average of these melts (which produced the erupted magmas) has a composition close to the "elbow" of the two trends. In other regions, either the source with residual amphibole dominated (such as at Nyos and Bambouto) or a peridotite source melted to varying, low degrees (as at Ngaoundéré plateau). A larger spread in individual melt compositions may still be present in the magma systems beneath these locations, but not visible in the whole rock measurements and undiscovered due to the lack of melt inclusion measurements.
Figure 9 also shows that the geochemical "lineage" of a particular volcano is not related to its volume -both the "big volcanoes" (Mt. Cameroon, Bambouto, Ngaoundéré) and the "monogenetic volcanoes" (Oku, Nyos, Debunscha) may be dominated by either of the geochemical trends, and their size differences do not appear to reflect derivation from different sources, as postulated by Sato et al. (1990) . Neither are specific trends related to certain regions of the CVL, with Ba/Nb variations in erupted lavas found in multiple detailed studies all along the CVL. This also agrees with information from other geochemical tracers: Samples from both SW and NE of Debunscha (from the island of Bioko (Yamgouot et al., 2015) and the highlands (Bambouto-Bamenda-Oku; Kamgang et al 2013;
Asaah et al 2015, Marzoli et al 2000) ) have trace element patterns that indicate amphibole in the source, while U-systematics show that mantle metasomatism may also have occurred under Mt.
Barombi Lake, Mt. Oku and the Ngaoundéré Plateau (Lee D-c, 1996; Prelević et al., 2013) . Evidence for a pyroxenite source was found at Bamenda Mts. in the trace element patterns of the melts (Kamgang et al., 2013) . Samples from the CVL are all characterised in their Pb-Nd-Sr isotopes by a mixed signal between depleted mantle, HIMU and an enriched mantle component (EM1) and generally interpreted by mixing of melts from an asthenospheric source interacting with a metasomatised lithosphere (Kamgang et al., 2013; Marzoli et al., 2000; Yamgouot et al., 2015) . The
Debunscha melt inclusion data confirm that different source compositions (pyroxenite and amphibole bearing peridotite) play a role, which means that at least one metasomatic component is ubiquitous underneath the CVL
Conclusions
The whole rock, mineral and melt inclusion compositions of samples of magmatic ejecta from Debunscha Maar, located on the Cameroon coast on the flanks of Mount Cameroon, were studied.
Thermobarometry on clinopyroxene phenocrysts and crystal zoning shows that geochemically diverse melts were fractionally crystallised, mixed and collected in a magma chamber at upper mantle depths prior to formation of the Debunscha Maar. Nevertheless, both whole rock and melt inclusion data show that these processes alone cannot account for the range of magmatic compositions. Melting of a predominantly peridotitic source in the garnet stability field can explain most magmatic compositions -the involvement of a pyroxenitic and a metasomatic amphibole-bearing source component are implied for some low-Ca magmas and samples with high Ba/Nb ratios respectively. Regionally, the melt inclusions in Debunscha olivine phenocrysts cover almost the whole range of magmatic compositions seen along the entire 1600km long Cameroon Volcanic Line, implying that the source components involved at Debunscha are available under the rest of the Line. above from pyroxenite melts below. Peridotite and pyroxenite lines are from Herzberg and Asimov (2015) . Note that the melt inclusions data fall both in the pyroxenite (below green line) and peridotite source regions (above green line). (2007) and represent percentages of melting and garnet in a peridotite source respectively. Dotted curve is from Marzoli et al. (2000) and shows the 0-10% melting curve of a garnet-amphibole lherzolite. Fitton, 2007; Marzoli et al., 2000; Sato et al., 1990; Suh et al., 2008; Tamen et al., 2007) . Inset for clarity, shows only data from the present study. 
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